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[57] ABSTRACT 

A plastic molded hook for use with a hook and loop 
fastening system especially adapted for use with low 
profile loops. The hook design includes a base, a stem 
and a crook whereby the volume of the portion of the 
hook penetrating into a pile of loops is defined as the 
displacement volume. Hooks especially adapted for use 
with low profile loops have a displacement volume of 
less than 6x 10~ 6 cubic inches. 

15 Claims, 3 Drawing Sheets 
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BACKGROUND OF THE INVENTION 
This invention relates to in improved hook for hook 
and loop fasteners and particularly to plastic molded 
hooks intended for use with low pile loops. The tech- 
nology of hook and loop fasteners is well known 
wherein a fastener comprised of two separable pile 
fastening apes having interengaging piles on their sur- 
faces, one pile having loop-elements and the other hook 
elements, are capable of ca-actxng to form a separable 
bond. 

Such pile fasteners have found a wide variety of uses 
where ease of opening and closing is desirable such as in 
clothing, footwear, home furnishings, medical products, 
automotive fastening and many other industrial situa- 
tions where detachable or permanent engagement is 
required. U.S. Pat. No. 3.009.235. U.S. Pat. No. 
3.083.737 and U.S. Pac No. 3.154.837 disclose various 
forms of separable pile fastener tapes constructed from 
fibrous forms of synthetic polymers such as nylon using 
basic textile weaving techniques. Such methods create a 
base fabric into which is woven the pile surface capable 
of engaging to form the closure. In more recent times 
special hook materials have been made from plastic 
molding techniques wherein the hooks are integrally 
formed with a base stnp as the ape is being formed. * 

U.S. Pat. No. 3.031,730 describes a closure wherein a 
surface of burr like elements are exposed on a surface to 
be positively coupled with a fabric. The burr like ele- 
ments are in the form of cast or molded flexible or plas- 
tic hook like members. 

U.S. Pit. No. 3.760.000 to Menzin discloses a hook 
"eye" having a sloping surface which functions as a cam 
surface for extracting the molded hook from its moid 
cavity. The shank surface has two flat sides of equal 
dimensions and a somewhat larger third side. Tne shank 
portion is larger in cross section nearer the web than at 
the tip of the hook and the three flat side portions of the 
shank are continuous in smooth curves into and 
throughout the hook portion with the shank portion of 
the three sides laying in the same continuous plane as 
the corresponding face of the hook portion. U.S. Pat. 
No. 3.311583 to Rochlis and U.S. Pat. No. 3.708.833 to 
Ribich describe other embodiments of hooks having 
somewhat apered shapes. U.S. Pat. No, 3.913.183 to 
Brumiik describes a self gripping device wherein the 
gripping elements are particularly adapted for self grip- 
ping fibers and the like along the entire length of the 
fibers. 

U.S. Pat. No. 4.89^.060 to Nestegard describes a hook 
design for a disposable diaper with an improved hook 
fastener portion wherein the hook is made by the tech- 
nique of extruding a profile and subsequently slitting the 
profile to form discrete hooks. The Nestegard patent 
claims a hook of sufficiently small dimensions for en- 
gaging with low cost loops, particularly loops created 
by the non woven process. The hook shape of the Neste- 
gard patent is considerably different than those of the 
instant invention because of the method of making the 
hooks wherein one is dependent upon a continuous 
profile prior to the cross cutting process. The dimen- 
sions disclosed and claimed in the Nestegard patent are 
not sufficient to calculate a displacement volume. 

Even more recently U.S. Pat. No. 4,984.339 to -the 
inventors of the insane application discloses an im- 
proved hook having a profile defined by an inner. 



the inside of (he crook of a hook, as will be mortally 
appreciated from the description beiow. 

DESCRIPTION OF THE DRAWINGS 

FIG. ltsa cross section of a hook of a conventional 
textile hook and loop closure system. 

FIG. 2 depicts the hook of FIG. 1 as it would look 
engaging into a deep mat of loops tn a standard loop 
stnp of a hook and loop closure where the loop height 
is great relative to the return height of the crook. 

FIG. 3 depicts the hook of FIG. 1 engaging a low 
profile loop where the return of the crook is greater 
than the height of the loops. 

FIG. 4 is a cross section of a plastic molded hook as 
described in the prior arc 

FIG. 5 depicts the hook of FIG. 4 as it would look 
engaging into a mat of loops tn a standard loop element 
of a hook and loop closure where the hook is engaged 
with a single loop. 

FIG. 6 depicts the hook of FIG. I showing the profile 
of displacement, or footprint, required when the hook 
penetrates into a mat of loops to a position equal the 
height of the loops. 

FIG. 7 is the cross section of a mushroom hook show, 
ing the profile of displacement. 

FIG. 8 depicts the hook of FIG. 4 showing the profile 
of displacement. 

FIG. 9 is a cross sectional profile of a hook shape of 
the present invention and shows the profile of displace* 
ment for that hook. 

FIG. 10 is the cross section of the hook of the present 
invention showing the profile of displacement. 

FIG. II is a three dimensional illustration of the par- 
allelepiped which is defined as the displacement vol- 
ume. 

FIG. 12 is a graph depicting the relationship between 
shear strength and hook displacement volume for a low 
profile loop. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Now referring to FIG. 1. a monofilament 1) strand is 
bent into a loop shape which is cut along one side of the 
loop to create the crook(2) of a hook with the residual 
portio n{3) of the monofilament loop separated from the 
hook end cip(7) of the hook to provide a spaced ope* 
ning(4) sufficient to permit loop(5) to enter and become 
entangled within the crook(2). In FIG. 6 the dimension 
"A" of the hook (i) represents the dimension of the 
return, or height of the crook, while M B" represents the 
total height of the hook from its base(tf) to the top out- 
side of the crook(2). The rectangle **C* of FIG. 6 repre- 
sents the footprint of materia] that penetrates into a loop 
structure when penetration is just sufficient to position 
tip (7) below the top of a loop. FIG. 2 illustrates what 
happens when the hook(I) attempts to penetrate into a 
mat of loops. The top of the hook, having a footprint as 
shown in FIG. 6 "C\ pushes aside the loops! S) and 
continues to penetrate into the loop pile until it strikes 
the base of the loop(8). The loops(S). being resilient, 
spring back and some of the loops enter the space{4) 
provided by cutting the monofilament. The crook of the 
hook ensnares the loop which is well within the interior 
space(9) formed by the monofilament. In this manner 
the loop becomes ensnared by the hook and when at- 
tempting to separate the hook from the loop, separation 
is restrained by the two components so engaged. To 
separate the components, the hook must be deflected or 




lines described define the terminal ends of rectangle 
~CT (22) and (23V "C represents the area displaced by 
the hook in penetrating the mat of loops, or put another 
way the area to which loops must be pushed aside or 
displaced for penetration to take place, if the loops tnto 
which the hooks penetrate are very resilient, they wiil 
immediately bend around such a plane and close in 
behind the face of the plane. However, if the hook is a 
solid mass, as in fact it is. the loops simply push back 
against the wails of the hook. The penetrating hooks 
have in reality a volume and this volume can simply be 
defined as the volume of a parallelepiped encasing the 
crook portion of the hook above the point where pene- 
tration is sufficient to enable engagement. FIG. 10 
shows the position of the parallelepiped ~E"* relative to 
the entire hook configuration. FIG. 11 shows the paral- 
lelepiped standing alone. The volume of the parallelepi- 
ped can be calculated for a single hook by taking the 
area "C" and multiplying by the height of the crook 
-A" where "E"~~A W X"C\ We have dzfmcd this 
volume as "displacement volume". 

We have found this displacement volume is an impor- 
tant factor in determining the ability of a hook to en- 
gage with certain types of loops. When the loop height 
is very tow, hooks of low displacement volume show 
markedly improved performance even though there is 
more than simple loop height to contend with when 
determining the ability of a loop to accept a given hook. 

The following table shows displacement volume val- 
ues for a variety of hook types sold by Velcro USA 
Inc.. the assignee of the instant application. 





DISPLACEMENT 


SHEAR IN 


HOOK TYPE 


VOLUME 


LOW LOOP 


Sundtrt Textile 


6.0 X 10 


6.S-10.0 


UUra-M*te I* style 


7.4 X 10- 4 


3.0-1.0 


Maided ! ityfc 


I* x to-* 


4.0-1.0 


UtrvMtie 24 ttyle 


U x !0~* 


S.0-U.0 


ScuidArt Mushroom 


1.6 x 10-* 


15.0-10.0 


Molded 21 ityle 


I.I x io-« 


i;.o-:9.o 



FIG. 12 is a graph depicting the relationship of shear 
strength of hooks to displacement volumes for hooks 
engaged in a low profile loop closure system, loop style 
#3610 sold by Velcro USA Inc. and having loop height 
of approximately 0.O*O inches. This is a fraction of stan- 
dard loops such as loop 1000 sold by Velcro USA Inc. 
which has a loop height of approximately 0.100 inches. 
Data for the graph is taken from the table above to 
create the plot shown in FIG. 12. The ordinate of the 
graph of FIG. 12 shows shear strength measured as the 
strength per square inch of closure. The abscissa shows 
displacement volume ranging from LI X 10— 6 to 
24 x 10-* cubic inches. It is clear from this graph that 
displacement volume dramatically influences the ability 
of a hook to perform in the shear mode for this loop 
design. The shear starts to increase at 6x I0" 4 and rap- 
idly rises to almost double at *X 10-*. For engaging 
into short fine loops a hook having a displacement vol- 
ume of less than 6 X 10-* is desirable but preferably the 
displacement volume will be less than *X 10"*. 

These indicators can be very useful in designing new 
hook shapes for specific loop geometries. However, 
hook displacement volume is by no means the only 
measure to be used in evaluating the ease of engagement 
of a hook in a low profile loop even though it is one of 
the important factors. As explained earlier the height of 
the crook itself influences the displacement volume of 



any particular hook, but in addition, the thickness of the 
hook has a great effect on the displacement volume. In 
addition, the general shape of the hook can have a 
major effect on the displacement volume. The hook 
shape of U.S. Pat. No. 4.984.339 is especially well suited 
for engagement with low profile loops and the molding 
process for making that book is easily adjusted to 
achieve the modification of the displacement volume 
and to produce hooks in the preferred range of displace* 
ment as disclosed herein. For example, in FIG. 9 the 
location of the point(lO) where the back side of the 
hook intercepts the lower plane defining the displace- 
ment volume sets the dimension of the footprint "C*. If 
the hook has a very shallow rearward slope the point of 
intersection(lO) will be moved rearward also and the 
displacement volume will be increased. At the crook tip 
the placement of the hook tip sets the relative position 
of this same lower plane and the shorter the crook 
height the lower the displacement volume* It will be 
appreciated the displacement volume may be adjusted 
by altering many of the dimensions of the hook shape. 
Such adjustment is easily accomplished by the methods 
disclosed in U.S. Pat. No. 4,794.023. 

Heretofore this influence of displacement volume on 
hook and loop performance has not been understood. 
Hook design has been a matter of trial and error with 
little rhyme or reason. Hook selection has been primar- 
ily a matter of using the materials available and little 
effort has gone into designing hooks with the specific 
geometry to accomplish a specific type of performance. 
It has been known that using a thicker monofilament 
would result in greater tape separation forces than 
would be the case if finer monofilaments were used. 
The development of mushroom tapes and the sire of the 
head is merely a matter of accident. The head was not 
designed with any specific shape or size intended. 

Understanding of the principles of the engagement 
problem in fine low profile loops has provided the clue 
to the development of advanced hook products. I have 
found that plastic molded hooks with a displacement 
volume of less than about 6 X 10-*, and preferably less 
than 4x 10- 4 . engage especially well in loops with a 
pile height of less than 0.025 inches. Such fine molded 
hooks have never before been produced. Development 
. of such hooks is a considerable advance in the art. and 
for the first time, this understanding permits develop- 
ment of hook tapes which are specifically designed for 
the very desirable aesthetic and cost effective low pro- 
file loops. 
I claim: 




7 



[ l.-A hook for a hook and loop fastening system com- 
prising: 
a base; 

a stein connected at its lower end to the base, the stem 
having an outer side and an inner side; 

a crook having a first end and a hook tip. the first end 
connected to the stem, the crook projecting up- 
wards from the stem and then downwards towards 
the base in a substantially smooth curve ending at 
the hook tip; 

the hook having a width, a height, and a displacement 
volume, wherein displacement volume is the vol- 
ume of a rectanguJar parallelepiped having a bot- 
tom plane, first and second side planes, first and 
, second end planes and a top plane: the bottom 
: plane orientated parallel to the base and tangent to 
the hook tip. the top plane parallel to the base and 
, tangent to the top of the hook at the point where 

the crook achieves its maximum distance from the 
base, the side planes laying in the plane of the sides 
of the hook; the first end plane perpendicular to the 
bottom plane at the point where the bottom plane 
intersects the stem at its outer side, the second end 
plane perpendicular to the bottom plane and tan- 
gent to the outermost portion of the hook tip; 
wherein the displacement volume of the hook is less 
than 6x 10-* cubic inches (9,33x 10-* cc). 

2. The hook of claim 1 wherein the crook height is 
less than 0.012 inches. 

3. The hook of claim I wherein the thickness of the 
hook is less than 0.010 inches. 

4. The hook of claim X wherein the footprint of the 
hook is less than 1.5 X 10-* square inches. 

5. A hook for a hook and loop fastening system com- 
prising: 

a base; 

a stem connected at its lower end to the base, the stem 
having an outer side and inner side: 

a crook having a first end and a hook tip, the first end 
connected to the stem, the crook projecting up- 
wards from the stem and then downwards towards 
the base in a substantially smooth curve ending at 
the hook tip: 

the hook having a width, a height and a displacement 
volume, wherein displacement volume is the vol- 
ume of a rectangular parallelepiped having a bot- 
tom plane, first and second side planes, first and 
second end planes and a top plane; the bottom 
plane orientated parallel to the base and tangent to 
the hook tip, the top plane parallel to the base and 
tangent to the top of the hook at the point where 
the crook achieves its maximum distance from the 
base, the side planes laying in the plane of the sides 
of the hook; the first end plane perpendicular to the 
bottom plane at the point where the bottom plane 
intersects the stem at its outer side, the second end 
plane perpendicular to the bottom plane and tan- 
gem to the outermost portion of the hook tip; 

wherein the displacement volume of the hook is less 
than 4x 10- 6 cubic inches. 

6. The hook of claim 5 wherein the crook height is 
less than 0.012 inches. 

7. The hook of claim 5 wherein the thickness of the 
hook is less than 0.010 inches. 

8. The hook of claim 5 wherein the footprint of the 
hook is less than 1.5 X 10- 4 square inches. ] 



9. In a hook for a hook and loop fastener having a 
profile defined by an inner generally concave face and 
an outer generally convejt face, the hook comprising a 
planar base member intimately engaging a tapered base 
portion and extending there from to join, in a transition 
region, a upered hook portion able to engage a loop 
applying a force to the hook portion substantially nor- 
mal to the planar base member and terminating in a free 
end. the taper of the hook portion being much less than 
the taper of the base portion wherein the hook tapers 
continuously downwardly in width from the tapered 
base portion to the free end such that a loop engaging 
the hook in tension, with the force being substantially 
normal to the planar base member, will cause the hing- 
ing or buckling of the hook at a location adjacent the 
outer face in the transition region as the hook deforms 
under the applied force and such that a loop engaging 
the hook in shear, with the force substantially parallel to 
the planar base member, will transmit bending force 
through the tapered base portion between the location 
of buckling and the planar base member, the hook being 
of substantially constant thickness and having a substan- 
tially rectangular traverse cross section and a displace- 
ment volume, wherein displacement volume is the vol- 
ume of a rectangular parallelepiped having a bottom 
plane, first and second side planes, first and second end 
planes and a top plane: the bottom plane oriented paral- 
lel to the base and tangent to the hook tip. the top plane 
parallel to the base and tangent to the top of the hook at 
the point where the hook achieves its maximum dis- 
tance from the base, the side planes laying in the plane 
of the sides of the hook; the first end plane perpendicu- 
lar to the bottom plane at the point where the bottom 
plane intersects the stem at its outer side, the second end 
plane perpendicular to the bottom plane and tangent to 
the outermost portion of the hook tip; wherein the vol- 
ume displacement of the hook is less than 6x 10~ 6 cubic 
inches (9.83 X 10~ 5 cubic centimeters). 

10. The hook according to claim 9 wherein the inner 
face in the transition region has an angle to the direction 
normal to the base member orientated to encourage a 
loop engaging the hook in shear to move toward the 
base member. 

1L The hook according to claim 9 wherein the crook 
height of the hook is less than 0.012 inches. 

IX The hook according to claim 9 wherein the inner 
generally concave face is so shaped as to encourage a 
loop engaging the hook in shear to engage the hook at 
about the location of buckling. 

13. The hook portion of a hook and loop assembly 
comprising a multiplicity of hooks, having the configu- 
ration of the hook of claim 9 assembled into a multiplic- 
ity of hooks onto and extending from a common inte- 
gral planar base. 

14. The hook portion of a hook and loop assembly 
according to claim 13 wherein the multiplicity of hooks 
are aligned in a given direction so that adjacent rows of 
hooks face in opposite directions. 

15. The hook portion of a hook and loop assembly 
according to claim 13 wherein the multiplicity of hooks 
axe aligned in a given direction so that all hooks face in 
the same direction. 




16. A plastic hook product for a hook and loop 
fastening system having hooks sized and shaped to be capable 
of engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product 
5 comprising a multiplicity of plastic hooks in adjacent rows 
and extending from a common integral planar base, each of 
the multiplicity of hooks comprising: 

a stem connected at its lower end to the base by being 
molded integrally with the base, the stem having 
10 an outer side and an inner side; 

a crook having a first end and a hook tip, the first 
end connected to the stem, the crook projecting 
upwards from the stem and then downwards towards 
the base in a substantially smooth curve ending at 
15 the hook tip; 

the hook having a width, a height, and a displacement 

volume, wherein displacement volume is the volume ( 
of a rectangular parallelepiped having a bottom 
plane, first and second side planes, first and 
second end planes and a top plane; the bottom 
plane orientated parallel to the base and tangent 
to the hook tip, the top plane parallel to the 
base and tangent to the top of the hook at the 
point where the crook achieves its maximum 
distance from the base, the side planes laving in 
the plane of the sides of the hook; the first end 
plane perpendicular to the bottom plane at the 
point where the bottom plane intersects the stem 
at its outer side, the second end plane 
3 0 perpendicular to the bottom plane and tangent to 

the outermost portion of the hook tip; 
wherein the displacement volume of the hook is less 
than 6 X 10' 6 cubic inches (9.83 X 10' 5 cc) . 
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17 . In a plastic hook product for a hook and loop 
fastener, the hook product having a multiplicity of plastic 
hooks sized and shaped to be capable of engaging loops of a 
loop product with a pile height of approximately 0.04 inches 
5 or less, hooks of the multiplicity of hooks each having a 
profile defined by an inner generally concave face and an 
outer generally convex face, the hooks of the multiplicity 
of hooks each comprising a planar base member intimately 
engaging a tapered base portion, by being molded therewith, 

10 and extending there from to join, in a transition region, a 
tapered hook portion able to engage a loop applying a force 
to the hook portion substantially normal to the planar base 
member and terminating in a free end, the taper of the hook 
portion being much less than the taper of the base portion 

15 wherein the hook tapers continuously downwardly in width 
from the tapered base portion to the free end such that a 
loop engaging the hook in tension, with the force being * 
substantially normal to the planar base member, will cause 
the hinging or buckling of the hook at a location adjacent 

2 0 the outer face in the transition region as the hook deforms 

under the applied force and such that a loop engaging the 
hook in shear, with the force substantially parallel to the 
planar base member, will transmit bending force through the 
tapered base portion between the location of buckling and 
25 the planar base member, the hook being of substantially 

constant thickness and having a substantially rectangular 
traverse cross section and a displacement volume, wherein 
displacement volume is the volume of a rectangular 
parallelepiped having a bottom plane, first and second side 

3 0 planes, first and second end planes and a top plane; the 

bottom plane oriented parallel to the base and tangent to 
the hook tip, the top plane parallel to the base and tangent 
to the top of the hook at the point where the hook achieves 
its maximum distance from the base, the side planes laying 
3 5 in the plane of the sides of the hook; the first eind plane 
perpendicular to the bottom plane at the point where the 
bottom plane intersects the stem at its outer side, the 
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second end plane perpendicular to the bottom plane and 
tangent to the outermost portion of the hook tip; wherein 
the volume displacement of the hook is less than 6 x 10" 6 
cubic inches (9.83 x 10' 5 cubic centimeters), 

the multiplicity of plastic hooks being in adjacent 
rows, a common integral planar base of said hook product 
being formed bv base members of all of the multiplicity of 
plastic hooks. 
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>^ A plastic hook product for a hook and loop 
fastening system having hooks sized and shaped to be capable 
of engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product 
5 comprising a multiplicity of plastic hooks in adjacent rows 
facing in opposite directions and extending from a common 
integral planar base, each of the multiplicity of hooks 
comprising : 

a stem connected at its lower end to the base by being 
10 molded integrally with the base, the stem having 

an outer side and an inner side; 
a crook having a first end and a hook tip, the first 
end connected to the stem, the crook projecting 
upwards from the stem and then downwards towards 
15 the base in a substantially smooth curve ending at 

the hook tip; 

the hook having a width, a height, and a displacement 
volume, wherein displacement volume is the volume 
of a rectangular parallelepiped having a bottom 

20 plane, first and second side planes, first and 

second end planes and a top plane; the bottom 
plane orientated parallel to the base and tangent 
to the hook tip, the top plane parallel to the 
base and tangent to the top of the hook at the 

25 point where the crook achieves its maximum 

distance from the base, the side planes laving in 
the plane of the sides of the hook; the first end 
plane perpendicular to the bottom plane at the 
point where the bottom plane intersects the stem 

3 0 at its outer side, the second end plane 

perpendicular to the bottom plane and tangent to 
the outermost portion of the hook tip; 
wherein the displacement volume of the hook is less 
than 6 X 10" 6 cubic inches (9.83 X 10' 5 cc) . 
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A plastic hook product for a hook and lnnp 

fastening system havin g hooks sized and shaped to be capable 
of engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product 
comprising a multiplicit y of plastic hooks in adjacent rows 
and extending from a c ommon integral planar base, each of 
the multiplicity of hooks comprising: 

a stem connected at its lower end to the base by being 
molded integr ally with the base, the stem having 
an outer side and an inner side: 
a crook having a f irst end and a hook tip, the first 
end connect ed to the stem, the crook projecting 
upwards from the stem and then downwards towards 
the base in a substantially smooth curve ending at 
the hook tip: 

the hook having a width, a height, and a displacement 

volume, whe rein displacement volume is the volume ? 
of a rectangu lar parallelepiped having a bottom 
plane, first and second side planes, first and 
second end p lanes and a top plane; the bottom 
plane orient ated parallel to the base and tangent 
to the hook ti p, the top plane parallel to the 
base an d tangent to the top of the hook at the 
point where the crook achieves its maximum 
distance fr om the base, the side planes laying in 
the plane of the sides of the hook: the first end 
plane perpend icular to the bottom plane at the 
point where the bottom plane intersects the stem 
at its outer side, the second end plane 
perpendicula r to the bottom plane and tangent to 
the outermost portion of the hook tip; 

wherein the displacement volume of the hook is less 
than 6 X 10' 6 cubic inches (9.83 X 1Q' 5 cc) , the 
hook product being produced by the method 
comprising: 

integrally molding the base and hooks using a molding 
roller having open-ended but otherwise closed 




14 

hook-shaped mold cavities in its periphery, 
including filling the mold cavities with the base 
in cont act with the periphery, and 
pulling the base progressively away from the periphery 
5 of the molding roller and progressively pulling 

the hooks longitudinally from the mold cavities. 

^2<Sl The hook product of any of claims l^fi wherein 
the displacement volume is less than 4 x 1Q" 6 cubic inches. 

The hook product of anv of claims 1&0*Z& wherein 
10 for each hook the crook height is less than 0.012 inches. 

The hook product of anv of claims 16^£ST wherein 
for each hook the thickness of the hook is less than 0.010 
inches . 

*f l^lV^H \ 

The hook product of any of claims IS^ff wherein 
15 the footprint of each hook is less than 1.5 x 10' 4 square 
inches . 

if 

pd. The hook product of claim 17 wherein the inner 
face of the transition region has an angle to the direction 
normal to the base member oriented to encourage a loop 
2 0 engaging the hook to move toward the base member. 

- The hook product of claim 17 wherein the inner 
generally concave face is so shaped as to encourage a loop 
engaging the hook in shear to engage the hook at about the 
location of buckling. 

25 26 . The hook product of any of claims 16, 18 or y4 * 

wherein the multiplicity of hooks face in the same 
direction. 



27 . The hook product of anv of claims 16, 18 or^>9 
wherein the hooks have differing orientations to provide 
multidirectional shear operation. 

0 

28 . The hook product of claim wherein the method 
of producing the hook product further comprises, prior to 
pulling, cooling each of the hooks sufficiently to retain 
its shape without the aid of its mold cavity and to be 
sufficiently resilient to return to its desired shape after 
being pulled longitudinally from its mold cavity while still 
being flexible enough to permit such removal without 
destructive stresses being reached in the hooks. 

29 . The hook product of claim ^>9, each hook being 
tapered and including concave fillets where the stem is 
connected to the base, the taper and the concave fillets 
coupled with the generally arcuate shape of the crook 
portion providing removal easing clearances facilitating the 
removal of the hook from its mold cavity by pulling 
longitudinally from its mold cavity. 
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ABSTRACT 

A plastic molded hook for use with a hook and loop 
fastening system especially adapted for use with low 
profile loops. The hook design includes a base, a stem 
and a crook whereby the volume of the portion of the 
hook penetrating into a pile of loops is defined as the 
displacement volume. Hooks especially adapted for use 
with low profile loops have a displacement volume of 
less than 6 X 10 " 4 cubic inches. 
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inoperativeness is a result of error which arose without any 
deceptive intention. 

The reissue application is attached hereto, with 
additions to be made by reissue underlined and deletions to be 
made by reissue bracketed. 

As required by 37 C.F.R. §1.171, an order for a title 
report is enclosed. Also enclosed is an offer to surrender the 
original patent pursuant to 37 C.F.R. §1.178, and an assent to 
this reissue application by the assignee, Velcro Industries, 
B.V., pursuant to 37 C.F.R. §1.172. 

The reasons which form the basis for this reissue 
application, and the resulting partial inoperativeness of the 
patent, can be summarized as follows: ' 

U.S. Patent No. 5,315,740, for which reissue is 
applied, is a subject of Interference No. 103,718. On or about 
March 17, 1997, in the course of a prior art search related to 
the interference, U.S. Patent No. 4,999,067" to Erb, et al . came 
to the attention of an attorney of Fish & Richardson, P.C., which 
is counsel for the assignee of the subject patent. Neither I nor 
my attorney were aware of the Erb, et al . patent and its 
pertinence to certain of the claims of the subject patent when 
prosecuting the original patent application. Upon review of the 
Erb, et al . patent, it appears that the subject matter of claims 
1-8 of the subject patent are either anticipated under Section 
102 or made obvious under Section 103 of Title 35, United States 



Code by the Erb, et al . patent, rendering these claims 
inoperable. 

The Erb, et al . patent, which is cited in an 
Information Disclosure Statement accompanying the reissue 
application, discloses a method of making a hermaphrodite hook 
and loop fastener by. first injection molding a plurality of thin, 
flat, hook ribbons. Each hook ribbon has a row of hooks in the 
plane of the ribbon and extending from one edge of the ribbon. A 
plurality of the hook ribbons are then positioned, side by side, 
on a separate substrate such that their hooks are oriented 
upstanding. Mounting projections on the bottom edges of the hook 
ribbons are then bonded to the substrate. The Erb, et al . 
patent, at column 7, Example 1, discloses hook dimensions which ' 
appear to render claims 1-8 of the subject patent inoperable. In 
particular, Example 1 discloses a hook thickness U of about 0.004 
inches, a hook width B' of about 0.024 inches, and a dependency 
of hook head C of about 0.019 inches. These dimensions provide 
a hook displacement volume of about 1.8 X 10" 6 cubic inches. 

In the reissue application, claims 1-8 are deleted, and 
claims 9-15 are unchanged. New claims 16-2 9 are presented for 
the first time in the reissue application. Each of claims 16-29 
recites all the limitations that are recited in at least one of 
the claims of the subject patent, and recites additional features 
which distinguish over the Erb, et al . patent. The additional 
limitations in claims 16-29, beyond what was recited in the 



claims of the subject patent, are found in the specification and 
claims of the subject patent. The specification includes the 
disclosure of U.S. Patent No. 4,984,339, which is specifically 
incorporated by reference in the subject patent at column 4, 
lines 19-23: 

"FIG. 4 shows a cross section of a plastic 
molded hook, formed by plastic molding 
techniques in desired shapes as disclosed in 
U.S. Patent No. 4,984,339 assigned to the 
owner of the instant invention and 
incorporated by reference herein." (emphasis 
added) . 

A copy of Patent No. 4,984,339 is attached hereto as exhibit A. 
Claims 16-2 9 do not add any new matter. 

New claims 16-19 are the only independent claims in the 
reissue application. Claims 16, 18 and 19 each recite a hook ' 
product having a "multiplicity of hooks in adjacent rows and 
extending from a common integral planar base," wherein the stem 
of each hook is "connected at its lower end to the base by being 
molded integrally with the base." This feature distinguishes 
over the Erb, et al . patent. The hook product having adjacent 
rows of hooks that is disclosed in the Erb, et al. patent does 
not have a common integral planar base with hook stems being 
molded integrally to the base, as required by claims 16, 18 and 
19, but rather is formed by joining separately molded hook 
ribbons to a separate substrate. 

Claim 17 recites a tapered hook shape, which is not 
disclosed by the Erb, et al . patent. In addition, claim 17 
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recites a "multiplicity of plastic hooks being in adjacent rows, 11 
"hooks of the multiplicity of hooks comprising a planar base 
member intimately engaging a tapered base, by being molded 
therewith, " and "a common integral planar base . . . being formed 
by base members of all the multiplicity of plastic hooks." These 
features also distinguish over the Erb, et al patent. 

Claim 16 includes all the limitations recited in claim 
1 in the context of a plastic hook product for a hook and loop 
fastening system having hooks sized and shaped to be capable of 
engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product comprising a 
multiplicity of hooks in adjacent rows extending from a common 

t- 

integral planar base, each of the multiplicity of hooks ' 
comprising a stem connected at its lower end to the base by being 
molded integrally with the base. Support for the recitation of 
"A plastic hook product for a hook and loop fastening system" is 
found in the specification of the subject patent at column 6, 
line 39: 

"... advanced hook products;" 
at column 6, line 40, 

"... plastic molded hooks;" 
and in claim 1, 

"A hook for a hook and loop fastening system 
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Support for "having hooks sized and shaped to be capable of 

engaging loops of a loop product with a pile height of 

approximately 0,04 inches or less" is found in the specification 

at column 2, lines 53-54: 

» . . .in which the size and shape of the 
hook is especially suited to low level 
loops; 11 

at column 5, lines 43-46, 

"... hooks engaged in a low profile loop 
closure system . . . having loop height of 
approximately 0.040 inches;" 

and at column 6, lines 40-43, 

"... plastic molded hooks . . . engage 
especially well in loops with a pile height 
of less than 0.025 inches." 

£ 

Support for "the hook product comprising a multiplicity of hooks- 

in adjacent rows extending from a common . integral planar base" is 

found in claim 13 : 

" . . . a multiplicity of hooks onto and 
extending from a common integral planar 
base; " 

in claim 14 

"... adjacent rows of hooks;" 

and in Fig. 23 of Patent No. 4,984,339, which is shown in Exhibit 

A attached hereto. Support for "a stem connected at its lower 

end to the base" can be found in claim 1 of the subject patent, 

at column 6, line 54: 

" . . .a stem connected at its lower end to 
the base . . . . " 

6 



Support for "by being molded integrally with the base" is found 



in the specification of the subject patent; 

"A plastic molded hook . . . 11 (Abstract); 

"This invention relates . . . particularly to 
plastic molded hooks intended for use with 
low pile loops." (column 1, lines 5-7) 

"Fig. 4 shows a cross section of a plastic 
molded hook, formed by plastic molding 
techniques in desired shapes as disclosed in 
U.S. Patent No. 4,984,339 . . . incorporated 
by reference herein." (column 4, lines 19- 
23) ; 

"... molded hook ..." (column 4, lines 
35-36) ; and 

"... the molding process for making that 
hook [shape of U.S. Patent No. 4,984,339] is 
easily adjusted ... to produce hooks in the 
preferred range of displacement ..." 
(column 6, lines 6-7) ; 

and in Figs. 11-16 of Patent No. 4,984,339, which illustrate a 

hook 20 being molded integrally with a contiguous surface of 

planar base member 24. The molding process is described at 

column 6, lines 7-9 of Patent No. 4,984,339: 

"FIG. 11 shows a hook 20 filling a hook 
cavity 4 6 in the periphery 48 of a molding 
roller 50 with base member 24 in contact with 
the periphery 48. Once the hook (and base 
member) has cooled sufficiently to ... to 
be sufficiently resilient to return to its 
desired shape after being pulled 
longitudinally from the mold . . . the base 
member is pulled progressively away from the 
periphery of the molding roll and the hook is 
pulled progressively from the mold as shown 
'sequentially in FIGS. 12 through 15 until it 
clears the cavity and springs back to the 
desired shape as shown in FIG. 16.1" 



Support for the remainder of claim 16, from line 9 onwards, is 

found in claim 1 of the subject patent, starting at column 6, 

lines 54-55, with: 

"the stem having an outer side and an inner 
side ... 11 

to the end of claim 1. 

Claim 17 includes all the limitations recited in claim 

9 in the context of a plastic hook product for a hook and loop 

fastener, the hook product having a multiplicity of plastic hooks 

sized and shaped to be capable of engaging loops of a loop 

product with a pile height of approximately 0.04 inches or less, 

hooks of the multiplicity of hooks each comprising a planar base 

member intimately engaging a tapered base portion, by being : 

molded therewith, and extending there from to join, in a 

transition region, a tapered hook portion, the multiplicity of 

plastic hooks being in adjacent rows, a common integral planar 

base being formed by base members of all of the multiplicity of 

plastic hooks. The remainder of claim 17, lines 11-43 inclusive, 

is identical to claim 9, beginning in the subject patent at 

column 7, line 54 ("tapered hook portion ..."), to the end of 

claim 9. 

Support for the above-recited limitations is found in 
claim 9 of the subject patent, and in the specification and other 
claims of the subject patent and in Patent No. 4,984,339. 
Specific support for "In a plastic hook product for a hook and 
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loop fastener" is found in the specification of the subject 
patent at column 6, line 39: 

"... advanced hook products;" 
at column 6, line 40, 

"... plastic molded hooks;" 

and in claim 9, 

"In a hook for a hook and loop faster . . . 
it 

Support for "the hook product having a multiplicity of plastic 

hooks" is found in claim 13: , 

" . . .a multiplicity of hooks . . . . " 

Support for "sized and shaped to be capable of engaging loops of . 

a loop product with a pile height of approximately 0.04 inches op 

less" is found in the specification at column 2, lines 53-54: 

" . . .in which the size and shape of the 
hook is especially suited to low level 
loops; " 

at column 5, lines 43-46, 

"... hooks engaged in a low profile loop 
closure system . . . having loop height of 
approximately 0 . 040 inches; " 

and at column 6, lines 40-43, 

"... plastic molded hooks . . . engage 
especially well in loops with a pile height 
of less than 0.025 inches." 

Support for "hooks of the multiplicity of hooks each having a 

profile defined by ... a planar base member intimately engaging 

a tapered base portion" is found in claim 9 at column 7, lines 

9 




49-53. Support for "by being molded therewith" is found in the 

specification of the subject patent: 

"A plastic molded hook ..." (Abstract); 

• "This invention relates . . . particularly to 
plastic molded hooks intended for use with 
low pile loops." (column 1, lines 5-7) 

"Fig. 4 shows a cross section of a plastic 
molded hook, formed by plastic molding 
techniques in desired shapes as disclosed in 
U.S. Patent No. 4,984,339 . . . incorporated 
by reference herein." (column 4, lines 19- 
23); 

"... molded hook ..." (column 4, lines 
35-36) ; and 

"... the molding process for making that 
hook [shape of U.S. Patent No. 4,984,339] is 
easily adjusted ... to produce hooks in the 
preferred range of displacement ..." 
(column 6, lines 6-7); 

and in Figs. 11-16 of Patent No. 4,984,339, which illustrate a 

hook 20 being molded integrally with a contiguous surface of 

planar base member 24 . The molding process is described at 

column 6, lines 7-35 of Patent No. 4,984,339: 

"FIG. 11 shows a hook 20 filling a hook 
cavity 46 in the periphery 48 of a molding 
roller 50 with base member 24 in contact with 
the periphery 48. . . the base member is 
pulled progressively away from the periphery 
of the molding roll and the hook is pulled 
progressively from the mold as shown 
sequentially in FIGS. 12 through 15 until it 
clears the cavity and springs back to the 
desired shape as shown in FIG. 16." 

Support for the remainder of claim 17, lines 10-41 inclusive, is 

found in claim 9, beginning in the subject patent at column 7, 
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line 53 ("and extending there from to join ..."), to the end of 

claim 9 at column 8, line 31. In the last paragraph of claim 17, 

support for "the multiplicity of plastic hooks being in adjacent 

rows" is found in claim 14: 

"... the multiplicity of hooks are aligned 
in a given direction so that adjacent rows of 
hooks ; " 

and in Fig. 23 of Patent No. 4,984,339. Support for "a common 
integral planar base of said hook product being formed of all the 
multiplicity of plastic hooks" is found in the subject patent at 
claim 13 : 

" . . .a multiplicity of hooks onto and 
extending from a common integral planar 
base; " 

and in Fig. 23 of Patent No. 4,984,339, which is reproduced in = 
Exhibit A. 

Claim 18 includes all the limitations of claim 16, the 

support for which is discussed above, and also recites the 

"multiplicity of plastic hooks in adjacent rows facing in 

opposite directions. 11 Support is found in claim 14 of the 

subject patent, at column 8, lines 49-51: 

"... the multiplicity of hooks are aligned 
in a given direction so that adjacent rows of 
hooks face in opposite directions." 

Claim 19 includes all of the limitations of claim 16, 
and also recites the hook product being produced by the method 
comprising integrally molding the planar base and hooks using a 
molding roller having open-ended but otherwise closed hook-shaped 




mold cavities in its periphery, including filling the mold 

cavities, with the planar base in contact with the periphery, and 

pulling the planar base progressively away from the periphery of 

the molding roller and progressively pulling the hooks 

longitudinally from the mold cavities. Support for these 

limitations can be found in Patent No. 4,984,339, at Figs. 11-15 

and at column 5, line 68 through column 6, line 34: 

"... hook which is shaped and dimensioned 
to be readily pulled from an open ended but 
otherwise closed hook shaped cavity . . . 
FIGS. 11 through 16 illustrate this removal 
process step-by-step. 

"FIG. 11 shows a hook 20 filling a hook 
cavity 4 6 in the periphery 48 of a molding 
roller 50 with base member 24 in contact with 
the periphery 48. Once the hook (and base 
member) has cooled sufficiently to ... to ; 
be sufficiently resilient to return to its 
desired shape after being pulled 
longitudinally from the mold . . . the base 
member is pulled progressively away from the 
periphery of the molding roll and the hook is 
pulled progressively from the mold as shown 
sequentially in FIGS. 12 through 15 until it 
v clears the cavity and springs back to the 
desired shape as shown in FIG. 16." 

Claim 2 0 recites, in the context of the hook product of 
any of claims 16-19, that the displacement volume is less than 4 
X 10" 6 cubic inches. This limitation is in the last two lines of 
claim 5 of the subject patent. 

Claims 21, 22, and 23 recite, in the context of the 
hook product of any of claims 16-19, limitations respectively 
found in claims 2, 3, and 4 of the subject patent. 
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Claims 24 and 25 recite, in the context of claim 17, 
limitations respectively found in claims 10 and 11 of the subject 
patent . 

In the context of any of claims 16, 18 or 19, claim 26 
recites that the multiplicity of hooks face in the same 
direction. Support for this limitation is found at claim 15 of 
the subject patent: 

"... all hooks face in the same direction." 

Claim 27, also in the context of any of claims 16, 18 

or 19, recites that the hooks have differing orientations to 

provide multidirectional shear operation. This limitation can be 

found in Patent No. 4,984,339, at column 8, lines 55-56: 

" . . . the hooks may have differing - 
orientations to provide multidirectional 
shear operation." 

Claim 28 recites that the method of producing the hook 
product of claim 19 further comprises, prior to pulling, cooling 
each of the hooks sufficiently to retain its shape without the 
aid of its mold cavity and to be sufficiently resilient to return 
to its desired shape after being pulled longitudinally from its 
mold cavity while still being flexible enough to permit such 
removal without destructive stresses being reached in the hooks. 
Support can be found in Patent No. 4,984,33 9 at column 8, lines 
10-30: 

"Once the hook (and base member) has cooled 
sufficiently to retain its shape without the 
aid of the cavity and to be sufficiently 
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resilient to return to its desired shape 
after being pulled longitudinally from the 
mold while still being flexible enough to 
permit such removal without destructive 
stresses being reached in the hook . ... 11 

Claim 2 9 recites, in the context of the hook product of 

claim 19, each hook being tapered and including concave fillets 

where the stem is connected to the base, the taper and the 

concave fillets coupled with the generally arcuate shape of the 

crook portion providing removal easing clearances facilitating 

the removal of the hook from its mold cavity by pulling 

longitudinally from its mold cavity. Support for this limitation 

is found in Patent No. 4,984,339 at column 8, lines 37-42: 

"... the choice of taper of the hook and 
the concave shape of the fillets coupled with 
the generally arcuate shape of the hook 
portion contribute to providing removal 
easing clearances facilitating the removal of 
the hook; 11 

and at column 6, lines 12-13 

"... pulled longitudinally from the mold . 
ii 

I hereby appoint the following attorneys and/or agents 
to prosecute this application and to transact all business in the 
Patent and Trademark Office connected therewith: John N. 
Williams, Reg. No. 18,948; Jonathan J. Wainer, Reg. No. 36,712; 
Willis M. Ertman, Reg. No. 18,658; William E. Booth, Reg. No. 
28,933; John W. Freeman, Reg. No. 29,066; Timothy A. French, Reg. 
No. 3 0,175; Alan H. Gordon, Reg. No. 2 6,168; John F. Land, Reg. 
No. 2 9,554; John B. Pegram, Reg. No. 25,198; Rene D. Tegtmeyer, 
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Reg. No. 33,567; Hans R. Troesch, Reg. No. 36,950; Dorothy P. 
Whelan, Reg. No. 33,814; Charles C. Winchester, Reg. No. 21,040. 

Please address all telephone calls to John N. Williams 
at telephone number 617/542-5070. 

Please address all correspondence to John N. Williams, 
Fish Sc Richardson P.C., 225 Franklin Street, Boston, MA 
02110-2804 . 



own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patents issued 
thereon. 
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242878. Bll 



15 



# • 



PATENT 

ATTORNEY DOCKET NO. 5918/005003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : George A. Provost 

Title : HOOK FOR HOOK AND LOOP FASTENER 

Application for Reissue of U.S. Patent No. 5,315,740 
Issued : May 31, 1994 

BOX REISSUE APPLICATION 

Assistant Commissioner for Patents 

Washington, DC 20231 

ORDER FOR TITLE REPORT 

Pursuant to 3 7 C.F.R. §1.171, an order for a title 
report on the above -identified U.S. Patent is hereby made, to be 
placed in the file of the above- identified application for 
reissue. f 

Please charge Deposit Account No. 06-1050 for the 
required fee. A duplicate copy of this order is attached for 
accounting purposes. 



Date: - X^?, ^ 



Fish Sc Richardson P.C. 
225 Franklin Street 
Boston, MA 02110-2804 

Telephone: 617/542-5070 
Facsimile: 617/542-8906 

242878. Bll 




Respectfully submitted, 




Reg . No . 



J.i^Wainer 
36,712 



"EXPRESS MAIL" Mailing Label Number 
Date of Deposit r — nv^X 

1 hereby certify uritiep^7 CFR 1.10 that this correspondence is being 
deposited with the United States Postal Service as "Express Mail 
Post Office To Addressee" with sufficient postage on the date 
indicated above and is addressed to the Assistant Commissioner for 
Patents, Washington, D.Q 20231. 




PATENT 

ATTORNEY DOCKET NO. 05918/005003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : George A, Provost 

Title : HOOK FOR HOOK AND LOOP FASTENER 

Application for Reissue of U.S. Patent No. 5,315,740 
Issued : May 31, 1994 

BOX REISSUE APPLICATION 
Assistant Commissioner of Patents 
Washington, DC 20231 

ASSENT BY ASSIGNEE 
Under 37 CFR §3. 73(b), Velcro Industries, B.V., a 
corporation of the Netherlands, certifies that it is the assignee 
of the entire right, title and interest in the patent identified 
above by virtue of an assignment from the inventor. The 

J - 

assignment was recorded in the Patent and Trademark Office at 
Reel 6242, Frame 0883 on August 20, 1992. 

The undersigned has reviewed all the documents in the 
chain of title of the patent, and, to the best of undersigned's 
knowledge and belief, title is in the assignee identified above. 

The undersigned, whose title is supplied below, is 
empowered to act on behalf of the assignee. 

The undersigned, acting on behalf of the assignee, 
hereby offers to surrender the above -identified Letters Patent, 
and assents to the accompanying reissue application. ^^^^^^^ 

"EXPRESS MAIL" Mailing Label NumberCS^&^H S^o*^ o 
Date of Deposit 

I hereby certify uncterJ7 CFR 1. 10 that this correspondence is being 
deposited with the United States Postal Service as "Express Mail 
Post Office To Addressee 1 ' with sufficient postage on the date 
indicated above and is addressed to the Assistant Commissioner for 
Patents, Wtthington, D.C 20231. 





A/ 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patents issued 
thereon. 



VELCRO INDUSTRIES, B.V. 



Date 




Name : A \J ai^-S b^U. ->3tmc( 
Its : Managing Director 



242878. Bll 



2 



PATENT 

ATTORNEY DOCKET NO. 05918/005003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : George A. Provost 

Title : HOOK FOR HOOK AND LOOP FASTENER 

Application for Reissue of U.S. Patent No. 5,315,740 
Issued : May 31, 1994 

Commissioner of Patents and Trademarks 
Washington, DC 20231 

OFFER TO SURRENDER 
I, George A. Provost, sole inventor for the above- 
captioned U.S. Letters Patent, which is the subject of the 
accompanying application for reissue, hereby offer to surrender 
the above -captioned U.S. Letters Patent. ■ 



Date : 




242878. Bll 




"EXPRESS MAIL* Mailing Label Numherf^fNS^H g^^Sf^^ 
Date of Deposit 

I hereby certify un^e*i&CFR 1.10 that this correspondence is being 
deposited with the United States Postal Service as "Express Mail 
Post Office To Addressee" with sufficient postage on the date 
indicated above and is addressed to the Commissioner of Patents and 
Trademarks^Washington, D.C. 20231. 



derrari^V ^ashington, D.p 




EXHIBIT A 



United States Patent t^i 

Prorort cttL 



[11] Patent Number: 
[43] Date of Patent 



.4,984,339 
Jan. 13, 1991 



[54] HOOr FOR HOOK AND LOOP FASTENERS 

[75] Inventor* Geerat A. Frovcet, Marjcbester; 

Gerald F. Roc**, Bedford, both of 
N.H. 

[73] Assignee: Vekro Ix4aetrka B,V„ Amsterdam, 
Netherlands 

PI] Appl. No.; 26*M74 



[22] Filed: 



Oct.20, 



[51] 
[52] 
[53] 



— A44S 21/00 
. 24/452; 24/442 



[56] 



I*. cu 

a. 

Raid of Search ™ 24/452, 45a 449, 44£ 

24/443,451; 428/100 



U.S. PATENT DOCUMENTS 



3.031.730 5/1962 

3,147,523 9/1964 

3.3 12^83 4/1967 

3.546.734 12/1770 

3.7CS.I33 1/1973 
3,762.000 
3.913.113 
4*330.907 
4.654J46 
4J23.22I 
4,794^28 



Moris *• 
Erb . 
Rochik 
Erb 



24/432 X 



10/1973 
10/1975 
5/1982 
3/1987 
2/1988 
12/198* 



Ribahetfti . 
Measn ct al 
Bnxmiik ,, 
Ochai 



. 24/430 



Provost ct aL 

BUnz 

Father 



- 24/449 X 

- 24/449 X 
428/100 X 

- 24/452 X 

- 24/442 X 



FOREIGN PATENT DOCUMENTS 



2929329 2/1981 
WO87/06522 11/1987 



Fed. Rep. of Ocrmaay 
PCT Ifltl Appl . 



. 24/452 



Primary Examiner — James R. Brittaia 

Moon** Aftnt or firm— Hayes, Soiowiy, Hennessey 

<k Hage 



[37] 



ABSTRACT 



An improved book for book and loop fasteners having 
a profile defined by an inner smoothly coo tour e d g »*** - 
ally concave face aad aa outer generally convex face, 
said book c o m pri sin g a stardy base mdmateJy engaging 
a mbatantially planar bote m^iSn> ^ extending there* 
from to Join a resilient book portico, able to engage a 
loop applying a force to the book portion substantially 
normal to the base member, terminating in a free end, 
wherein the book tapers smoothly aad cootmoooaly 
downwardly m width from the sturdy base member to 
the free end inch that a loop engaging the book hi ten- 
won, with the applied force bemg substantially normal 
to the bate member, wfll deform the book portion resil- 
Jently tinder the applied force to release the loop at a 
desired applied force aad soch that a loop ^pr>g the 
book In shear, with the applied force substantially paral* 
Id to the base member, wiD engage the stsrdy base 
member, the stardy base member being sufficiently 
srordy that it will not deform to release a loop engaging 
the hook in shear tt or beiow the desired applied force. 
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„ LJIL , . known mcno fll a mn t hook shown in FIG. 1. (e.g. 

R HOOK AND LOOP FASTENERS ER3S U.S. Pat. No. 3, 147,523). .,. t 

' ' ' U.S. Pat. No 



This invention relates to an improved book for book 
and loop fasteners and particularly, though not exclu- 
sively, to such books integrally molded with a base strip 
and having a crcta-iecaon with a shape to facilitate 
removal from an open-ended but other .viae cicaed mold 
cavity as the base strip is peeled from the periphery of 
a roiler having said cavities formed in the periphery 
thereof and to provide high shear strength for the fas- 
tener coupled with desired relatively low hock height, 
satisfactory separability performance for the fastener in 
peel,, a p propriate automatic positioning of a loop engag- 
ing the hook for operation in tension and in shear, supe- 
rior engagement of the loop with the bock for operation 
in shear, low lint pickup during washing and superior 
an ti -magging p roperies and reduced surface abrasion 
of adjacent fabric surfaces all relative to prior art book 
and loop fastener hooka. 

The technology for hook and loop fasteners is well 
established, however, this conventional technology has 
limitations which restrict performarice. With consider- 
ation for these limitations* the hcok of the present in- 
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3,760,000 to Menzin et ah, disclose a 
hook "eye" having a sloping surface which functions as 
a cam surface during the extracting of the hooks from 
the mold cavities. The <h«n k p ortion has two equally 
dimensioned flat sides «w< t somewhat ** r j rr third side. 
The shank portion is larger in cross section near the web 
than at the tip of the book. The three flat side portions 
of the shank are continued in smooth curves into and 
throughout the hook portion. The shank portion of the 
third side lies in the same continuous plane as the corre- 
sponding face of hook portion. 

Several other disclosures in the prior art such as U.S. 
PaL Not 3 J 12.383 (Rochlis) and 3,708,333 (Ribich) 
describe hooks having somewhat ** pr r » d i None 
of these embodiments, however, discuss the unique 
structure of the present invention or provide the advan- 
tages achieved by the present invention. 

A more recent arrangement (see te. PCT/U.S. No, 
86/01367 published Nov. 5, 1987) proposes the integral 
molding of hooka and base strip using a molding roller 
having hook shaped open ended ncn-openable cavities 
extending into the periphery thereof with the hooks 



vention has been developed to optimize hook geometry 23 molded therein being pulled longitudinally from the 
and thus "nprove performance. cavities as the base strip is peekd away from the roller. 

Typically book and loop fasteners derive their fasten- This PCT application discusses a variety of single and 
uig ability from the mechanical engagement of hooking double hook coniigurarions primarily directed ax shapes 
elements with yam filaments anchored at both ends in a that will facilitate withdrawal of the hooks from the 
base material. The conventional construction for the 30 open ended molds formed in the sides of s plurality of 
book portion of such a fastoer involves inverted 'VP discs, at the perimeter thereof, that form the molding 
shaped protrusions of uniform cross-section extending 
perpendicularly from a base member. This -structure is 
typically achieved by weaving or knitting synthetic 
monofilament yams into a base ribbon. 3J 

As a fastener, the hook and loop closure is subjected 
to various types of stresses. Opposing load* applied 
perpendicular to the faces of the book and loop ele- 
ments are identified as tension forces. Opposing loads 



applied parallel to and in the same plane as the faces are 40 tive to the **m , 



roller. 

A first of these has a base member having a typical 
book-type engaging element, upstanding from one sur- 
face thereof, formed of an upstanding stem which is 
preferably tapered and which iwHnH^ tn arcuate ly 
configured inner surface. On the unsupported end of the 
stem there is connected a radial extension which ex* 
tends away from the stem and is resiliently flexible rela- 



ahear forces- Those required to disen gage the elements 
are peel forces. FIG. 1 illustrates a conventional hook 
and fndicafirs the location and direction of these forces. 

FIG. 2 depicts the typical deformation that a conven- 
tional book experiences under peel and shear loads 45 
respectively. The strength of the fastener under these 
type loadings is directly proportional to the hook's 
resistance to deformation. For conventional monoftla- 
menting hooks this can be oniy altered by varying the 
mono n lament diameter or resin. These modifications 
are limited in scope and can be more detrimental *h»n 
beneficial on* performance. 

Because of mechanical limitations in producing the 
monofilament hock, its minirnnrn height typically is 
restricted to 0.070 -r/- 0.005". When shear loads are 
applied to this hook configuration deformation causes 
the loop filament applying the force to slide up the hook 
shank increasing the length of the moment arm which 
results La greater deformation causing further slippage 
and subsequently a longer moment arm. Ultimately the 60 
filament slips off the hook end. 

Basically the same type of failure occurs when peel or 
tension loads T are applied as shown in FTG. 2. 

Attempts have been made in the past to produce 
molded hooks integrally formed with a base strip. Gen- 
erally these have varied in configuration either to meet 
jpecinc maniuacr.iring criteria (e.g. MENZIN U.S. Pat. 
No. 3,762,000) or have been shaped to imitate the well- 
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The stem is tapered from the base to its unsupported 
end. The radial extension flexes mechanically and resil- 
iently relative to the stem when the fastener members 
are pressed together or peeled apart thus permitting the 
relative peeling of the fastener members. Whenever 
shear forces are applied to the two members, these 
forces cause farther engagement between the loop and 
the hook by tra ns la ti on of downward forces on the loop 
thereby causing the loop to ride downwardly along the 
arcuate surface of the hook. Thus, it will be appreciated 
that the configuration of the hook with its unique arcu- 
ate inner surface portion, assists in directing any loops 
engaged therewith toward a predetermined portion of 
the stem, in this case, the medial portion of the stem 
which is the portion of greatest strength. 
. This PCT application points out that by carefully and 
precisely dimensioning the stem of each hook in its 
eras-section and its arcuate side portion, the strength of 
the stem in the fastener shear mode can be increased or 
decreased depending upon its cross-sectional area, and 
consequently to adjur. its strength in shear. In particu- 
lar, it is stated that since the arcuate portion of the stem 
will normally direct the loop or loops to a predeter- 
mined portion when in shear, it will be observed that 
the strength of the fastener in shear can be predeter- 
mined by carefully selecting the cross-sectional area of 
the stem, not only at its base but at its medial section, i.e. 
the section which will receive the hook or loops when 
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they slide along the arcuate- stem portion when the 
fastener is b the shear mode. 

A second hook of this PCT application is tapered tad 
has arcuate inner and outer surfaces to facilitate the 
prcdetermirjtion of the shear strength capahility of the 
hook. 

The stem of this embodiment is connected to the Mr* 
member by arcuate reinforcing transitions. These hook ' 
. designs are ail part circular, is cross-sectional and may 
able to be provided with a taper not only in width but 
also in thickness. 

It is an object of the present invention to provide an 
improved molded hook shaped to provide superior 
performance to prior art molded hooks in hook and 
loop fasteners while facilitating economical production. 

It is a further object of the present invention to pro- 
vide a hook shape for hook and loop fasteners which 
minimizes lint pick-up and snagging while maximizing 
the grip of the loop on the hook together with desired 
performance b peel coupled with desired performance 
in shear. 

According to the present invention there is provided 
an improved hook for hook "and loop fasteners having a 
profile deibed by an inner generally concave face and 
an outer generally convex face, said hook comprising a 
steeply tapered base portion intimately engaging a pla- 
nar base member and extending therefrom. The tapered 
base portion joins, b a transition region, a hook portion 
able to engage a loop b the hook tapering continuously 
downwardly b width from the base member to the free 
end. A loop engagbg the hook in tension, with the «fd 

• force being substantially normal to the base member, 
will cause a bucklbg of the hook at a location adjacent 
the outer face b the transition region as the hook de- 
forms under the applied force, A loop engaging the 
hook b shear, with said force substantially parallel to 

• the base member, will transmit the shear force through 
: the hook at s pobt between the location of buckling and 

~.the base member. Thus the shear force is transmitted 
■ through the r^eply tapered (much stronger) base por- 
tion. 

The bvention will now be described, by way of ex- 
ample, with reference to the accompanying drawings, 

in which: 

. FIGS. 1, and 2, illustrate a prior art monofilament 
hook and its operation; 

FIGS. 3 and 4 illustrate two types of hooks illustrated 
b the PCT application and FIG. 5 illustrates a hook of 
the type shown b Rochlb U.S. Pat. No. 3,312,583. 

FIG. 6 is a side elevation oft preferred shape of hook 
accordbg to the present bvention; 

FIG. 7 is a typical cross-section of the hook of FIG. 

r iG. S a front elevation of the hook of FIG. 6 as seen 35 
b the direction of arrow 10 in FIG. 6; 

FIG. 9 is a graphical representation of the continuous 
taper of the hook of FIG. fr, 

FIG. 10 is a graphical representation of the change of 
taper of the hook of FIG. 6; 60 

FIGS. 11 through 16 illustrate the removal of the 
hook of FIG. 6 from an open-ended cavity in the pe- 
riphery of a molding roller as a base member of hook 
material, by which a plurality of the hooks are sup- 
ported, is peeled from the roller surface; 63 

FIGS. 17 and 18 illustrate the deformation under 
medium and near release loads by a loop engagbg the 
.'.ook of FIG. 6 in tension; 
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FIGS. 15 and 20 illustrate the deformation under 
medium and near release loads by a loop engagbg the 
hook of FIG. 6 angled toward shear operation but soil 
operating substantially b tension; 

FIG. 21 illustntes the hook of FIG. 6 when engaged 
by a loop and loaded b shear; 

FIG. 22 is a side elevation of a second embodiment of 
hook accordbg to the present bvention; 

FIG. 23 is a diagrammatic representation of a hook 
material havbg many hooka of the present bvention all 
facing b one direction to provide one way operation in 
shear and norm operation b tension; and 

FIG. 24 shows a hook and loop assembly embodying 
the bvention. 

Referring now to FIG. d, 7 or 8 the hook of the pres- 
ent bvention is shown generally by reference numeral 
20. Hook 20 has a rectangular cross-section (FIG. 7) 
with a thickness of about 0.012 inches and is btegrai at 
its base 22 with a planar base member 24 havbg a thick- 
ness of about 0.010 bches. As can be seen by examina- 
tion of FIG. 6 the inner and outer faces of the hook at 
the base portion are steeply tapered towards each other 
with an angle of about 35*. This angle should be prefera- 
bly at least 23\ 

Hook 20 comprises a sturdy monolithic base 22 ex- 
tendbg from planar base member 24 to a transition 
region 26 b which occurs a significant change of taper 
of the inner (front) face 21 with respect to the back face 
• 44, with a transition to a generally arcuate resilient hook 
portion 23 with an inner face which arcs about center 
curvature 30 through an angle of about 160*. The outer 
face is essentially straight to the pomt F where transi- 
tion to an arcurate surface occurs havbg a center of 
curvature 31 which is closer to the stem than is the 
center of curvature 30. The center of area of the base 22 
and transition region 26 defines an axis 32 disposed at an 
angle 34 of about 17.5* to a line 36 normal to the planar 
base member. In various embodiments of the present 
bvention this angle may be from about 15* to about 35* 
and preferably from about 17.5* to about 30* with about 
17.5* being the best mode known to applicant at the 
present time. In the preferred form of ta p ered base 
shown, the front (21) to rear (44) thickness of the ta- 
pered base, as measured b FIG. 6 normal to the center 
of area axis is much (about 2 times) greater than the 
transverse thickness of the base of the pobt of attach- 
ment to the planar base member 24. This front (21) to 
rear (44) thickness rapidly decreases to the transition 
region where the front to rear thickness is about equal 
to, or slightly less than, the transverse thickness of the 
hook portion. This front to rear thickness then change* 
very slightly to the end of the hook. 

It will be appreciated that the transition region is 
short relative to the height of the base and length of the 
hook portion and may be considered for the purposes of 
hook performance to have substantially zero length. 

The base 22 in side elevation bcludes concave rein- 
forcing fillets 38.40 providing a smooth transition with 
the base member 24 and buttressing support for the 
base. 

Inner smoothly contoured generally concave face 42 
is preferably textured at least in part as if sandblasted 
with 400 grit abrasive material, preferably an RMS of 
about IS to 33. more preferably an RMS of about 20 to 
30, to enhance frictiorui engagement of the hook 20 
with a loop of a cooperating loop carrying member of a 
hook and loop fastener. Texturing to an RMS below 
about 13 RMS generally does not enhance frictionai 
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engagement significantly, while texturing to an RMS 
above about 33 generally a avoided since this increases 
loop wear and breakage upon disengagement 

The rectangular uusi muoo of the book also aids 
the gripping of the hook by a loop at the loop bites into 
the corners of the rectangular crow section adjacent tbe 
textured surface, 

Hook height Ht is 0.020 inches :t0.002 inches and the 
hook's width tapers smoothly and continuously to pro* 
vide a t hi c kness normal to center of area axis 33 and its 
curved extension axis defined by the center of area of 
the book portion 23 indicated in FIG. 6 by reference 
characters A through L Ggnoring Fillets 33,40) as fol- 
lows: 
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shape which is shaped and dimensioned to be readily 
pulled from an open ended but otherwise cloaed hook 
shaped cavity when partially solidified without unac- 
ceptable permanent hook deformation occurring. The 
above defined shape achieves this and FIGS. 11 
through 16 illustrate this removal pro cess jtep-by-step. 

FIG. 11 shows a book 20 filling a hook cavity 46 in 
the periphery 4t of a molding roller 50 with base mem- 
ber 24 in contact with the periphery 41. Once the hook 
(and base member) has cooled sufficiently to retain its 
shape without the aid of tbe cavity and to be sufficient! y 
resilient to return to its desired shape after being pulled 
Iccgjtudinally from the mold while still being flexible 
enough to permit such removal without destructive 
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Table I la graphically presented as FIG. 9. „ _ , . , . ^ ^ , 

The decree of taper is important in design consider. 30 *^ reached m the book, the ba« i member * 
atious and the following Tabk ripresents the consider. ^ P^^T^ . P^P^ 
atiocs and the following Table II presents the decree of ^^"^ the hook « pu^progrtavely from 
t^er in inches for each 0.005" step along thece^of aecueatially in FIO& .12 through 15 

i-Taxis, again ignoring fillets 3^40: 5 „ rt cIc 5» «** «pnnp back to its desired 

33 shape as shown m FIG. 1<L 

TABLE n Review of FIGS. 12 through 15 will show how the 

choice of taper of the hook and the concave shape of the 
fillets coupled with the generally arcuate shape, of the 
hook portion contribute to providing removal easing 
40 clearances facilitating tbe removal of the hook with 
minim a l stressing of the hook material during that re- - 
movaL 

The texturing of the inner surface 2 of the hook may 
be achieved by corresponding texturing of the respec- 
43 tive surface of the cavity. 

FIGS. 17 through 21 show tbe hook 20 in use under 
various types and degrees of stress. In FIG. 17 the hook 
Table II is graphically presented as FIG. 10. Hook 6 is under tension by a loop 52 applying a load to the 
also defines an at least partly convex, preferably resilient hook portion 2S normal to bate member 24, 
smoothly contoured outer face 44. As can be readily 30 Here the load is within the usual operating range en- 
seen from FIG. tbe portion of the inner face 42 adja- countered in use below that required to peel a book and 
cent the transition area is substantially straight and is loop fastener apart As can be seen at 54 compressive 
inclined at an angle of about 5* oppositely to the inclina* forces in the region of the outer surface 44 between 
goo of the center of area axis 32 relative to the line 36 location D-F (at about F) in the transition region 26 
cohiiaJ to the base member 24. Naturally this angle will 33 where the degree of taper sharply decreases from about 
vary with the degree of taper used and the inclination of 0.0034 in 0.005 inches (0-6 in 1) to less than 0.0010 in 
the center area axis 32 and may be oppositely inclined as 0.005 (0.2 in 1) cause a deformation (minor buckling) of 
discussed below with reference to FIG. 22. In discuss- the outer surface. The buckling appears centered at 
ing the degree of taper in connection with the preferred about location F where the degree of taper drops below 
embodiment of FIG. 6 it is noted that major portions of 60 0.0020 in 0.005 inc hn (2 in 5) and the width of the hook 
the front (21) and rear. (44) surfaces of the base are profile decreases to approximately equal the subttan- 
largely straight lines. When these lines are curved the dally constant thickness T (0.012 inches) of the hook 20. 
degree of taper can be estimated by using major chords In this connection it should be noted that thickness T of 
extending from the planar base 24 to the transition point the hook preferably exceeds the profile width in the 
where the steep taper changes to the curved hook with 63 area of loop engagement (Le. between F and L) during 
slight taper. tension operation in order to avoid undesired twisting 

One important aspect of the present invention is the or distortion normal to the profile shown in FIG. 6 
provision of s smoothly and continuously tapered hook which distortion inherently weakens the holding power 
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of the book. This is aot as important ia shear operation 
doe to the sturdy monolithic nature of base 22 below the 
transition region. However, the thictayaa most be suffi- 
cient to avoid rwtsting in shear. The 0.012 i nch thick- 



8 



Tabic m following sett forth the advantageous per- 
formance of the hook of FIG. 4 by comparison with the 
standard hook of the prior art (as shown in FIGS 1-5). 
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^aess of the hook of FIG. 6 has been found satisfactory in 
-^this respect. The inner concave face 42 is preferably so 30 
uihnped as to bring a loop engaging hook 23 in shear to 

posuion of engagemen t with the book at about loca- 
Ition E so that the shear force is transmitted through the 
•'steeply tapered base bekrw the location F of buckling 
- under tension loading. 33 

In FIG. 18 the tension force applied by the loop 53 is 
..close to rea l ign tly distorting the hook portion 28 sutfR- 
/ciently to release the loop as would happen as the book 
^snd loop fastener parts are peeled, apart. The buckling 
..'here is more pronounced and remains- arabout location 40 
7F and the sturdy base remains substantially without 
-"defonnaoon. 

" FIG. 1$ shows a loop 52 engaging hook 20 and apply, 
ing a load similar in magnitude to that applied in FIG. 
17 but at an angle of about 30* to a direction normal to 43 
the base member. In this case a co m ponent of this load 
stresses the hook in shear. However, the primary load 
stresses hook 20 in tension is in FIG. 17. Again, a minor 
buckling is occurring at about location F. 

FIG. 20 shows a highly stressed form of FIG. 19 just 30 
short of that needed to release the loop as a result of 
resilient distortion of the hook portion 28 under the 
applied load. As in FIG. 18 a substantial buckling is 
occurring at about location F. 

FIG. 21 shows a highly stressed loading of hook 20, 33 
substantially only in shear, by loop 52. Because of the 
shape of the inner face 42 of the book 20 the loop 52 
engages the hook 20 at or below location E, and the pull 
of the loop it engages the hook for operation at or sub- 
stantially in shear provides a force which intersects the 60 
hook in the region between the buckle point and the 
base member. As this transmission of force is through 
the sturdy monolithic (very strong) base of the hook 
below the location of buckling, great fastening strength 
is achieved in shear. In fact, this strength ia so high that 63 
loop breakage can occur before the hook fails and the 
base member 24 can be seen to distort before significant 
hook distortion occurs, 



FIG. 22 shows a variation of the hook of FIG. 6. In 
this case, the angle 34 of the crater of area axis 24 is 
about 30* to the line 34 normal to the plane of base 
me m bet 24 and the taper of the base and transition 
region of the hook is such that the mner face 42 is sloped 
intbe same direction as axis 24 th ere b y to provide a 
positive component 56 of force urging a loop, engaging 
the hook in shear, toward the base member 24 to ensure 
maximum shear strength wmle retaining the peelabie 
non-destruction loop and hook operation in tension. An 
inner face angle of at least about 10* to line 36 it appro- 
priate and about -13 # is preferred rathe case of books 
made of Nylon and about 16* m the case of hooks made 
of polypropylene. An upper limit of about 20* may be 
necessary to meet other criteria of the design of the 
hook as set forth herein, 

FIG. 23 shows a portion of base member 24 with a 
plurality of books 20 formed thereon, In this embodi- 
ment all hooks face in the same direction providing in 
shear engagement with loops* only in one direction. In 
the opposite direction the loops slide freely up the outer 
face 44 of the books and do not engage the books. This 
provides great strength in shear in one direction and 
ready separation on shear in the opposite direction. In 
this arrangement the operation of the hook and loop 
fastener in tension remains substantially normal. Of 
course, the books may have differing orientations to 
provide multi-directional shear operation coupled with 
normal tension operation. 

FIG. 24 shows another p r efer red embodiment of the 
invention wherein a hook and loop fastener is shown 
having separate hook and loop assemblies. The hook 
assembly includes a number of hooks 20 extending from 
an integral planar base of the type generally described 
previously. As noted, these hooks are generally 
smoothly tapered from a sturdy base portion to a tip 
portion 28. A multiplicity of the books are aligned in a 
given direction so that adjacent hooks constitute a pair. 
Thetip portion 28 of each hook extends in the given 
direction and faces a rear inclined surface 44 of the front 
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book in its pair. The curved tip portion 23 and the in- 
clined surface 44 define a wedgeHihaped opening having 
at the top, as illustrated, a maximum width and having 
a ^nTfnnm width at the closest point ber w eea the front 
of the up portion 23 tod the adjacent rear surface 44 of 
the frcat book. The cooperating loop assembly com* 
prises a planar base 43 carrying a plurality of hooka 50. 
In FIG. 24 the plurality of the loop assemblies are 
shown and the cooperation between the wedge-shaped 
opening and a plurality of loopa carried by the loop 
assembly is illustrated. As the loop assembly ta forced 
downwardly towarda the hook assembly a group of 
loops is forced through the wedge-shaped opening de- 
fined between a pair of hook elements. In the left H«tyj 
side of FIG. 24 the loop assembly is just approaching 
the wedge. The next loop assembly is just entering the 
miTirmrm width of the wedge-shaped opening. In the 
next portion of F7G. 24 the loop assembly has passed 
through the rnrmrntirn width of the wedge-ihaped open- 
ing and the rear loops have been f orced , by the front 
loop which is still in engagement with the wvKTyj sur- 
face 44, to travel under the tip of the rear hook. In the 
« o» * *w. — ^ ■«■ •+**yy*+ji% »w» — ^ loop asem* 
biy has been moved awsy frcm the hook assembly and 
the last three loops are shown as being he ld by the tip 22 
portion 23 of the rear hook. 

Aj will be appreciated, with this construction there is 
a forcible posi boning of the loopa as they are brought 
into contact with the book element, which assures en- 
gagement of the hook by the loops. For example, if one 30 
examines FIG. 24 and imagines that the right hook 
of a pair is not present and the loop assembly is puahed 
downward in contact with the hook assembly it would, 
at most, provide engagement of one and possibly two 
loops. In this case there would be no lateral force tend- 35 
ing to Dush even the second loop under the dp of the 
hook. In fact, the force would be away from the*, tip 
rather than towards it. 

While in the specific embodiment shown in FIG. 24 a 
number of loops (5 in this case) are illustrated, greater 40 
or lesser numbers can be employed. For example, there 
may be certain situations where particularly strong 
loops are required. For example, in those situations 
where the hook and loop fastener constitutes a means 
for connecting structural elements together. In this 42 
case, perhaps only two loops might pass through mini- 
mum width of the wedge. But even in this c «e the 
inclined surface o the front hook will tend to force both 
books under the tip of the adjacent rear hook. And even 
if the front loop does not engage the hook, the back 
loop will be forced under the hook portion and will be 
positively engaged thereby. 

As will be appreciated, the unique cooperative rela- 
tionship between the front and back surfaces of the two 
hooks of a pair provide a novel structure of closely 
spaced hooks and provides a novel method of assuring 
engagement by the loop assembly of the hook and loop 
fastener. 

The close relationship of the hooks and their smooth 
curved upper sunlce also have additional advantages. 
With the high density of hooks, which can be as high as 
750 hooks per square inch compared with about 300 
from prior art woven constructions, the hook assembly 
provides a surface which, while undulating feels smooth 
to the touch and does not have protruding sharp ends 65 
ind is relatively incompressible compared to woven 
constructions. The type of construction illustrated in 
FIG. 24 gives greatly improved non-snagging charac- 
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55 



60 



teriatica and greatly reduces lint pick-up in use during 
waahing. It also has the characteristic of very low abra- 
sion by the hooks against adjacent textile surfaces. With 
this type of hook assembly, the loop* axe readily and 
positively engaged, as described above, but other fibers 
are only poorly engaged by the hooka, 

In FIG. 24 the tips of the hooks all extend in the same 
direction. This will provide, as mentioned previously, 
high shear when the loops are moved to the left as 
shown in FIG. 24. In order to get multidirectional shear 
operation an adjacent line of hooka can extend in the 
opposite direction. Thus one line of hooka will give 
high shear when the loopa are pulled in one direction 
and the adjacent lines of hooks will give high shear 
strength when the loops are pulled in the opposite direc- 
tion. 

Aa will be noted from FIG. 24 the maximum width of 
the wedge b about twice the minimum width of the 
wedge. This relation is not critical. The important fea- 
ture is that there be sufficient pressure on the front loop 
so that it forces all of the rear loops to move away from 
the front hook and towarda and under the tip of the rear 
hook as the loops pass through the narrow portion of 
the wedge. The p re ci se number of loops which are 
forced under the tip will depend upon the density of 
loops and the actual spacing! involved. The important 
feature is tbat there be a high enough density of loops so 
that the front loop wul exert a rearward force on the 
back *cop oSl a group p*rrmg through the smallest 
portion of the wedge-shaped opening. 

While the present invention has been described with 
particular reference to the individual molding of 
hook on a common base m ember , it wul be appreciated 
that the b eneficia l p e rf o r mance of the present invention 
can be achieved using other manufacturing methods 
i n c ludin g producing an extrusion including the book 
profiles in its transverse cress-section, the hooks subse- 
quently being formed by removing transverse hook- 
shaped portions of the extrusion as, for example, by 
machining. 

We claim: 

1. An improved hook for hook and loop fasteners 
having a profile defined by an inner generally concave 
face and an outer generally convex face, said hook 
comprising a planar base mem ber intimately engaging a 
tapered base portion and extending there fr om to join, in 
a transition region, a tapered hook portion able to en- 
gage a loop applying a force to the book portion sub- 
stantially normal to the planar base member and termi- 
nating in a free end, the taper on the hook portion being 
much less than the taper on the base portion wherein the 
hook tapers continuously downwardly in width from 
the tapered base portion to the free end such that a loop 
engaging the hook in tension, with the said force being 
substantially normal to the planar base member, will 
cause a hinging or buckling of the hook at a location 
adjacent the outer face in the transition region as the 
hook deforms under the applied force and such that a 
loop engaging the hook in shear, with said force sub- 
stantially parallel to the planar base member, will trans- 
mit bending force through the tapered base portion 
between the location of buckling and the planar base 
member, the hook being of substantially constant thick* 
ness and having a substantially rectangular transverse •' 
cross-section, said taper being from about 0.6 in 1 to 
about 0.2 in 1 in the transition region at about the buck- 
ling location. 
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Z An improved hook according to claim 1 wherein 14. Aa improved book according to claim 13 wherein 
"fiE S^S&^^2 wherein 

4. An improved hook according to claim 3 wherein ■ J to enC0Urt « e * ,0 °P «m»g «id 
said inner face angle is at least ablut U\ 10 h °f- k f ^ w ~ ve < owtrd * d <"™°er- 

5. An improved hook according to claim 4 made of v i Aa 1 ! mproVe ^ hook "?°***9 » claim 16 made of 
Nylon wherein said inner face angle is about 13\ Nylon whemn st umer face angle is about 13\ 

6. An improved hook according to claim A made of d , a fP*ovtd hook according to claim 16 made of 
Polypropylene wherein said inner face angle is about f° yTJropyIeD<: wberaa »«* ««w <•« angle is about 
16* 

7. An improved hook according to cliim 1 wherein h f pr0vcd book to claim 16 wherein 
the hook defines a center of trends angle in the baae ' facc la » ie * tbout ir - 

and transition region, at an angle of about 13' to about mproved hook according to claim 12 wherein 

35- to a direction normal to the baae member whereby "t, *?* ***** * * **** * bout 30# * 
said axis slopes toward the hook portion aa it extendi 20 mprovcd book »cco«ling to claim 12 wherein 

away frcm the baae member. tx P er a 0.4 in I at transition between the 

8. An improved hook according to H.^ 7 wherein 1x3(1x1 6 to 1 ***** » the 0.2 to 1 taper. 

said axis angle is from about 17.5* tc about 30*. ^ ^P^ved hook according to claim 12 wherein 

9. An improved hook according 10 claim 3 wherein hook t h ^ knrg ■ 1150121 0-012 inches, hook height is 
said axis angle is about 17.J\ 25 44x5,11 0,050 iacacs +/~0-002 inches and the hook 

10. An improved hook according to claim 1 wherein widtil from about 0.026 inches adjacent the baae 
hook thickness is about 0.012 inches, hook height is member to 0.006 inches adjacent the free end of 
about 0.050 Inches ±: 0.002 inches and the hook width 106 hook ^ 

tapers from about 0.025 inches adjacent the base mem- ^ ^ "oproved hook according to claim 12 wherein 
' ber to about 0.006 inches adjacent the free end. 30 ti3e 3turdv b**e » sufficiently sturdy that the baae mem- 

11. An improved hook according to claim 1 wherein ^cr ^ onn * before the sturdy base deforms under an 
the inner generally concave force is so shaped as to *ppl*d load applied in shear to the sturdy base by a 
encourage a loop engaging the hook in shear to engage loo P* 

the hook at about the location of buckling. 24. A hook and loop fastener comprising separate 

12. An improved hook for hook and loop fasteners 35 hook and loop assemblies, each hook assembly compris- 
having a profile defined by an inner smoothly con- m * * number of hooks according to claim 12 extending 
toured generally concave face and an outer generally fro™ «n integral planar base, a multiplicity of said hooks 
convex face, said hook comprising a sturdy base inti- being aligned in a given direction so that adjacent hooks 
mateiy e ngagin g a substantially planar base portion constitute a pair, with a front hook and a rear hook in 
member and extending therefrom with a relatively large 40 c* 03 P*«% the tip portion of each hook extending in the 
taper to join a resilient hook portion, able to engage a* £ ven direction, each hook being inclined from the inte- 
ioop applying a force to the hook portion substantially S^l base in the given direction, the front hook in a pair 
normal to the base member, terminating in a free end. having a rear source which is inclined in the given 
wherein the hook tapers slightly, smoothly and continu- direction and forms a wedge-shaped opening with a 
ouaiy downwardly in width from the base member to 45 front surface of the tip portion of the rear hook, said 
the free end. the front to rear width of the hook portion' ( wedge-shaped opening having predetermined minim i,^ 
where it the hook portion joins the base portion being ' *nd maximum widths as measured in said given direc* 
about equal to its transverse thickness, whereby a loop tion, said loop assembly having a plurality of loops 
engaging the hook in tension, with the applied force extending from a planar support thereof, there being a 
being substantially normal to the base member, will 50 sufficient densiry of loop* that more than two loops are 
deform the hook portion resilientiy under the applied present on a length of support measured in said given 
force to release the loop at a desired applied force and direction which is equal to said maximum width, said 
such that a loop engaging the hook in shear, with the minimum width being large enough to permit at least 
applied force substantially parallel to the base member, two of said loops to paas therethrough simultaneously, 
will engage the sturdy base member, the sturdy base 55 whereby forcible movement of said loop assembly into 
member being sharply tapered and sufficiently sturdy engagement with said hook assembly will compress a 
that it will not deform to release a loop engaging the group of loops together as they enter the wedge-shaped 
hook in a shear at or below the desired applied force, opening and all of the group of loops will be forced 
:he effective taper of the base portion as measured be- toward the rear hook aa the loops pass through the 
:ween its inner and outer faces being at least 25*. said 60 minimum wedge width and the rear loop in the group 
taper being from about 0.6 in I to about 0.2 in I at the • will be forced by the front loop, which is still under 
transition from the sturdy base to the hook portion. pressure from the inclined rear surface of the front 

13. An improved hook according to claim 12 wherein hook, to travel under the tip portion of the rear hook to 
the hook defines a center of area axis angled in the base, be engaged thereby. 

an angle of about 15* to about 35' in a direction nor- 65 25. The hook and loop assembly of claim 24 wherein 
Rial to the base member whereby said axis slopes a number of rows of said hooks are provided and 
oward the hook portion as the axis extends away from wherein different rows have hooks which are aligned in 
: "- biSC member. directions which are different from one row to another 



# , , — #■ 



„ 4,984,339 
13 . 14 



t o pro v id e high resistance to shear m more than 000 portk»t extending m the seme direction, whom said 

*T^i«™d . w - r , . has high shearreaistance in one direction and 

3 * An an provcd hook ■ wml i l y according to dam \om $bx ttmaaoo tht oppouts dk^etion. 



^^^^h^^J^ g? 111 ^ * ^ improved hook according to claim tt 

concave ace when u texttred to exchange factional 3 wherein said inner generally concave face a textured to 

n ij*^ of the «Md hook with a cccpermtmg loop, enhance friction*! mgigrmrnt of the hook with scoop- 

J7. An miproved hook i n wmM y comprising a plural- ezatmnlooD. 



ity of row* of the books of claim 12, with all of the hook 
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Assistant Commissioner for Patents 
Washington, • DC 20231 

COMMUNICATION 

This communication is being filed prior to Applicant's 
receipt of a serial number for the above -captioned reissue 
application. 

On May 4, 1997, Applicant filed, inter alia, a combined 
petition for reissue of Patent No. 5,315,740 and reissue 
declaration. The declaration stated that an Information 
Disclosure Statement (IDS) would be filed with the application 
for reissue. Due to an oversight, the IDS was not filed with the 
reissue application. 

Applicant desires to remedy the oversight as quickly as 
possible by filing the IDS immediately. However, it is understood 
that 'the Office generally prefers that an applicant refrain from 
filing additional papers in an application until a serial number 
is assigned to the application. 

Therefore, Applicant is only submitting a "Proposed 
Information Disclosure Statement 11 and a Form 1449 with this 
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the Assistant Commissioner for Patents, Washington, D.C 2023 1 . 



ssistant Commissioner for Patents, Washington, 



Communication. These papers are intended to provide notice of 
the art that Applicant intends to file with an IDS after 
receiving a serial number for the subject application. 
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225 Franklin Street 
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Telephone: 617/542-5070 
Facsimile: 617/542-8906 

248682. Bll 



Respectfully submitted, 



Date 





'Jonathan J.C^ai 
Reg. No. 36,712 



2 



* 




PATENT 

ATTORNEY DOCKET NO. 05918/005003 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Jffifplicant : George A. Provost 
Serial No.: Not Yet Assigned 
Spiled : June 4, 1997 

Title : HOOK FOR HOOK AND LOOP FASTENER 



Application for Reissue of Patent No. 5,315,740 
Issued : May 31, 1994 

Assistant Commissioner for Patents 
Washington, DC 20231 

PROPOSED INFORMATION DISCLOSURE STATEMENT 

Applicant submits the references listed on the attached 

form PTO 144 9. 

Applicant also discloses the following information. In 
Interference No. 103,718, the opposing party has asserted \ 
invalidity of Provost claims 1-15 on the basis of Thomas EP 0 381 
087, Provost U.S. Patent No. 4,984,339, and sales of hooks 
described in the specification of the '740 patent in a motion 
under Rule 1.633(a); copies of the motion, opposition, and reply 
are submitted herewith. In addition, prior art sales of textile 
and molded hook products are described in the Declarations of 
George A. Provost (First and Second) , Sari Ann Strasburg (First 
and Second), Wil DeHollander, and Deborah S. Covatis, copies of 
which are enclosed herewith. 




I hereby certify under 37 CFR 1.8(a) that this correspondence is being 
deposited with the United States Postal Service as first class mail 
with sufficient postage on the date indicated above and is addressed to 
the Assistant Commissioner for Patents, Washington, D.C. 2023 1 . 
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the filing date of the application. Please apply any charges or 
credits to Deposit Account No. 06-1050. 
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225 Franklin Street 
Boston, MA 02110-2804 

Telephone: 617/542-5070 
Facsimile: 617/542-8906 
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Date : 
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O Responsive to communication(s) filed on 

□ This action is FINAL. 

O Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is closed in 
accordance with the practice under Ex parte Quayle, 1 935 D.C. 11 ; 453 O.G. 21 3. 



A shortened statutory period for response to this action is set to expire . 



i to respond with 



_ month(s), or thirty days, 



whichever is longer, from the mailing date of this communication. Failure fo respond within the period for response will cause 
the application to become abandoned. (35 U.S.C. § 1 33). Extensions of time may be obtained under the provisions of 37 CFR 
1.136(a). 



Disposition of Claims 



Claim(s) 



1-19 



, Of the aJx)ve^daim(sJ 
Ctaim(s) 
Claim(s) , 
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□ Claim(s). 
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is/are pending in the application. 

Js/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 



Js/are objected to. 



_are subject to restriction or election requirement. 
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US See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

LJ The drawingfs) filed on £ - is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on " is □ approved □ disapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 



Priority under 35 U.S.C. § 119 

□ Acknowledgment is made of a daim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d). 
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Secretary 
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□ received in this national stage application from the International Bureau (PCT Rule 1 7.2(a)). 
•Certified copies not received: ■ 



□ Acknowledgment is made of a daim for domestic priority under 35 U.S.C. § 119(e). 
Attachrnerrt(s) ^ 

□ Notice of Reference Cited, PTO-892 

^ Information Disdosure Statement(s), PTO-1449, Paper No(s). 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 148 USPQ 459, that are 
applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

unobviousness. 

Claims 16, 18-23 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erb et al '067 in view of Menzin et al '000 (both cited by applicant). 
Erb et al discloses applicant's claimed combination of a hook and loop fastening system by 
injection molding including a base, a stem connected to said base, a crook having a first end and a 
hook tip defining a substantially smooth curve ending at the hook tip, wherein the hook having a 
width, a height and a displacement volume; see Fig. 3 and the entire document except that 
_ the base with the hook stem molded integrally to the base. Menzin et al teaches the use of a 
planar base with hook stem molded integrally to the base; see Figs. 13-15, the abstract and the 
entire document. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of forming the hook and the base of Erb et al by merely 
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molding its base with the hook stem integrally together in the manner taught and suggested by 
Menzin, especially, since such modification involves only routine skill in the art. 

Claims 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over the same 
references as applied to claims 16, 18-23 and 26 above, and further in view of Provost et al '339 
(cited by applicant) who teaches the use of hooks having different orientations to provide 
multidirectional shear operation and each of said hook is tapered and having concave fillets where 
the stem is connected to the base; see Figs. 11-16 and to further incorporate such structure in Erb 
et al in the manner taught and suggested by Provost. Furthermore, the particular shape, location^ 
and/or the arrangement selected of an element is consider to be an obvious matter of design 
choice, especially, since it has been held that rearranging parts of an invention involves only 
routine skill in the art. In re Japikse, 86 USPQ 70. 

Claims 9-15, 17, 24 and 25 are allowed. 

Any inquiry concerning this communication should be directed to Examiner Victor Sakrah 
at telephone number (703) 308-2168. 
Sakran/ph 
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January 06, 1998 
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ATTORNEY DOCKET NO. 05918/005003 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 
Serial No, 
Filed 
Title 



George A. Provost Art Unit : 3507 

08/868,762 Examiner: Sakran, V. 

June 4, 1997 



HOOK FOR HOOK AND LOOP FASTENERS RECEIVED 

Assistant Commissioner for Patents IffM 7(1 TTVtf 

Washington, DC 20231 #MC\iOM 

response TO360QMAILRO0K 

This Response is to the office action mailed January 9, 
1998. In the office action, the Examiner allowed claims 9-15, 
17, 24 and 25. The Examiner rejected claims 16 and 18-23 as 
being unpatentable under 35 U.S.C. §103 over Erb et al., U.S. 
4,999,067, in view of Menzin et al. , U.S. 3,762,000, and rejectee? 
claims 26-29 as being unpatentable under section 35 U.S.C. §103 
for the same reasons as claims 16 and 18-23 further in view of 
Provost et al . , U.S. 4,984,339. 

Applicant submits that the references cited by the 
Examiner not only do not disclose or suggest the claimed 
invention, but, in fact, teach away from combining individual 
features of each in the manner suggested by the Examiner; none 
of the cited references even recognizes the problem addressed and 
solved by Applicant's invention. 

Before discussing the art cited by the Examiner, it is 
helpful to review the features of the invention recited in 
independent claims 16, 18 and 19, that, when considered as a 
whole, are not suggested by the cited art. Each of claims 16, 18 

Date of Deposit 

I hereby certify under /7CFR 1.8(a) that this correspondence is being 
deposited with the United States Postal Service as first class mail 
with sufficient postage on the date indicated above and is addressed to 
the Assistant Commissioner for Jfet^fils> Washington, D.C. 20231. 



and 19 is directed to a molded plastic hook product having a 
multiplicity of hooks in adjacent rows, molded integrally with a 
common base, the hooks sized and shaped to be capable of engaging 
low level loops, i.e. loops of a loop product having a pile 
height of approximately 0.04 inches or less. As mentioned in the 
specification, "this is a fraction of standard loops such as loop 
1000 sold by Velcro USA Inc. which has a loop height of 
approximately 0.100 inches" (col. 5, third full paragraph). 

The ability to engage low pile loops, such as presented 
by thin non woven materials, is very desirable because of the 
flexibility and very low cost of such materials. 

Applicant discovered that, in the defined hook product, 
if the hooks in the adjacent rows on the common base each has a 
displacement volume less than 6 X 10" 6 cubic inches, the product 
has a significantly improved capability of engaging with a mating 
component having low pile loops. 

Erb was directed to a very different problem, the 
design of a hermaphrodite (bi functional) fastening product. Erb 
does not have rows of hooks that are adjacent to each other, i.e. 
hook rows that immediately follow, each other. Instead, each row 
of Erb's hooks is adjacent fields of loops, on both sides. 

Erb taught (a) a loop-bearing textile substrate such as 
velvet, in which loops 1 of the textile fabric were as 



^rb's loops were not low lying. Figures 9 and 10 show that 
Erb's loops 164 are about 50% taller than his hooks 85. By Erb's 
FIGS. 3 and 4 and Example 1 at column 7 of Erb, the height of the 
hooks is V - (Y + D) , or 0.109 - (0.042 + 0.015) inches = 0.054 
inches. Thus, Erb's loops were approximately 0.08 inches in 
height, about twice as high as the maximum loop pile height 



predominant as hooks, and (b) discretely formed hook strips, each 
carrying a row of small hooks, the strips being individually 
staked at spaced intervals into the textile fabric. 
•As Erb stated: 

11 [A] very large proportion of the loops on the 
upperside of the substrate advantageously remain undisturbed and 
available between the resulting rows of hooks" for "mating with 
an opposed hook-bearing fastener" (col. 1, lines 34-39; col. 2, 
lines 8-12) . The "hermaphrodite fastener 190 includes rows of 
multiplicities of upstanding hooks 85 and multiplicities of loops 
164, spread over the area of the substrate 150, between the rows 
192 of hooks, as seen in FIGS. 9 and 10" (col. 11, lines 18-25). 
The "hermaphrodite hook and loop fastener can mate with (i) an 
opposed hermaphrodite hook and loop fastener or with (ii) an 
opposed loop fastener medium or with (iii) an opposed hook 
fastener medium," (col. 2, lines 59-63). 

Erb's upstanding loops on both sides of each row of 
hooks were an essential component of his bifunctional product. 
The specific size and configuration of hooks that Erb used were 
obviously directed to the special context of a product having 
adjacent loops and hooks. By this arrangement Erb's fastener 
component would mate with a mating component having loops of the 
same kind as the loops on Erb's bifunctional fastener component. 

Erb has no suggestion that a fastener component, 
reconstructed to mold only hooks of his configuration in adjacent 

recited in claims 16, 18 and 19. Erb, lacking low lying loops, 
has no teaching of applicant's principle. 

3 



rows, integral with a common base, would have any useful purpose 
in any context; certainly Erb contains no fair teaching that such 
a hook component would solve the design need for efficiently 
engaging a mating low- lying loop component. 

Specifically, Erb has no fair teaching that his 
hermaphrodite product should somehow be modified by eliminating 
the fabric base, the loops and the bifunctional character, and 
instead provide hooks in "adjacent rows," molded integrally with 
a plastic base. This "reconstruction" would destroy the sole 
purpose of Erb's construction! 

Also, there was no motivation to attempt, in some 
unspecified way, to manufacture Erb's hermaphroditic loop/hook 
product by the Menzin technique. 2 

The Board in Ex parte Sternau, 155 U.S.P.Q. 733, 735 

(Bd. App. 1967), said: 

However, there is nothing in the disclosures of 
[primary reference] Young and [secondary reference] 
Haslacher that would teach the Examiner's proposed 
combination or any reason for making it. In fact, the 
proposed combination would destroy the Young apparatus 
for its intended purpose. Thus, we will reverse the 
rejection of claims 44 and 45 for this reason. 



As in Sternau , neither Erb nor Menzin teaches the Examiner's 
proposed combination 3 or any reason for making it. 



2 0r the Fischer technique, see 4,794,028, also cited by 
Applicant . 

3 The Examiner, in the reasons for rejection, made no 
mention, and appears to have inadvertently overlooked, a key 
limitation of the pending claims, that there be "a multiplicity 
of plastic hooks in adjacent rows". Each row of Erb's hooks were 
adjacent loops, not hooks. 
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# 



To summarize, neither Erb nor Menzin recognizes the 
problem solved by Applicant' s invention; attempted combination of 
Menzin with Erb would destroy Erb's function; neither of the 
references alone or by any fair understanding of their teachings, 
taken together, suggests a solution to the problem solved by 
Applicant . 

We submit that the Examiner has not shown a prima facie 
case of obviousness, and we request the rejection of claims 16, 
18 and 19 be withdrawn. Dependent claims 20-23 and 26-29 include 
all of the limitations of claims 16, 18 and 19 discussed above, 
and are patentable for the same reasons. 

Applicant submits that all of the claims are now in 
condition for allowance, which action is requested. 

Applicant herein requests a one month extension of time 
in which to file this Response. Filed herewith is a Petition for 
Automatic Extension with the required fee. 

Please charge any additional fees, or make any credits, 
to Deposit Account No. 06-1050. 



Date: 




Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 02110-2804 

Telephone: 617/542-5070 
Facsimile: 617/542-8906 

297373. Bll 



Respectfully submitted, 
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